Recurrent hypoglycemia is a common problem among infants and children that is associated with several metabolic disorders and insulin-dependent diabetes mellitus. Although studies have reported a relationship between a history of juvenile hypoglycemia and psychological health problems, the direct effects of recurrent moderate hypoglycemia have not been fully determined. Thus, in this study, we used an animal model to examine the effects of recurrent hypoglycemia during the juvenile period on affective, social, and motor function (assessed under euglycemic conditions) across development. To model recurrent hypoglycemia, rats were administered 5 U/kg of insulin or saline twice per day from postnatal day (P)10 to P19. Body weight gain was retarded in insulin-treated rats during the treatment period, but recovered by the end of treatment. However, insulin-treated rats displayed increases in affective reactivity that emerged early during treatment and persisted after treatment into early adulthood. Specifically, insulin-treated pups showed increased maternal separation-induced vocalizations as infants, and an exaggerated acoustic startle reflex as juveniles and young adults. Moreover, young adult rats with a history of recurrent juvenile hypoglycemia exhibited increased fear-potentiated startle and increases in behavioral and hormonal responses to restraint stress. Some of these effects were sex-dependent. The changes in affective behavior in insulin-exposed pups were accompanied by decreases in adolescent social play behavior. These results provide evidence that recurrent, transient hypoglycemia during juvenile development can lead to increases in fear-related behavior and stress reactivity. Importantly, these phenotypes are not reversed with normalization of blood glucose and may persist into adulthood.
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Introduction
Glucose is the predominant metabolic fuel for the mammalian brain under physiologic conditions and a continual supply of glucose is essential for normal brain development (Vannucci and Vannucci, 2000 Vannucci, , 2001 . Unfortunately, however, hypoglycemia is the most common metabolic dysfunction in infants and children. Recurrent hypoglycemia is often seen in children with conditions associated with hormone deficiencies or excess, such as hyperinsulinism, and hereditary defects in carbohydrate, amino acid, or lipid metabolism. It is also highly associated with insulin treatment in insulin-dependent diabetes mellitus (IDDM) (Cornblath and Ichord, 2000; Cryer, 2006; De Leon and Stanley, 2007; Vannucci and Vannucci, 2001 ). Young children with IDDM are particularly susceptible to frequent bouts of hypoglycemia as a result of caretakers' efforts to maintain tight glycemic control via exogenous insulin administration (Bhatia and Wolfsdorf, 1991; Flykanaka-Gantenbein, 2004; Gonder-Frederick et al., 1989 , 2008 Hershey et al., 1999; Perantie et al., 2008) . Moreover, children often remain ''asymptomatic" while experiencing moderate hypoglycemia (Becker and Ryan, 2000; Gonder-Frederick et al., 2008) . The recurrence of these often undetected hypoglycemic episodes during critical periods of brain 
